
Appendix B 

MicroShieId Shielding Analyses 

B-1 





2 5 
1 i 

3 i 
c 



Page : 2  
M3.5 File: TWS55C3.MS5 
Run Date: March 13, 2002 
Run Time: 9:12:43 AM 
Duration: 00:01:30 

Np-239 
Pa-231 
Pa-233 
Pa-234 
Pa-234m 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-211 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
Pu-238 
Pu-239 
Pu-240 
Pu-241 
Pu-242 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 
Rn-219 
Rn-220 
Rn-222 
Sr-90 
TC-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
7'1-207 
T1-208 
T1-209 
U-233 
U-234 
U-235 
U-236 
U-238 
Y-90 

rruries 
1.60558-004 
1.45548-009 
3.37136-006 
2.24078-007 
1.4020e-004 
5.03648-010 
6.37258-006 
1.09368-010 
4.33748-006 
7.17428-005 
5.20086-006 

2.77518-006 

7.17428-005 

2.98078-013 

4.93368-010 

1.09368-010 
4.33748-006 
7.17428-005 
2.00228-002 
7.77048-002 
2,05158-002 
1.01148+000 
1.9775e-005 
1.09368-010 
4.33746-006 

7.17426-005 

1.09366-010 

7.17426-005 

7.25656-005 
1.09578-010 
4.31698-006 
5.20088-010 

6.63988-006 
1.60558-006 
1.40208-004 

5.11868-010 

4.87198-007 

4.33748-006 

5.03646-001 

3.96746-008 

1.08958-010 
1.56238-006 

1.80908-006 

6.63988-006 

1.08956-011 

8.0993e-005 

3.43298-006 
1.40208-004 
5.03648-001 

becauerels 
5.94028+006 
5,38508+001 
1.24748+005 
8.29058+003 
5.1872@+006 
1.8635e+001 
2.35786+005 
4.04646iOOO 
1.60498+005 
2.65458+006 
1.92438+005 
1.10298-002 
1.0268e+005 
1.82548+001 
2.6545e+006 
4.04648+000 
1.6049~+005 
2.65458+006 
7.4082e+008 
2.87508+003 
7.5907e+008 
3.7421ei010 
7.31698+005 
4.04648+000 
1.60496+005 
1.89398+001 
2.6545e+006 
1.80268+004 
4.04648+000 
1.60498+005 
2.65456+006 
1.8635e+010 
2.68498+006 
4s05406+000 
1.5972e+005 
1.92436+001 
1.46798+003 
2.45678+005 
5.94028+004 
5.18726+006 
4.03118+000 
5.78058+004 

6.69326+004 
2.9967e+006 
2.45678+005 
1.27028+005 
5.18728+006 
1.86356+010 

4.03110-001 

/cm 
7.81008-004 
7.08008-009 
1.64008-005 
1.09008-006 
6.82008-004 
2.45008-009 
3.10008-005 
5.32008-010 
2.11008-005 
3.49006-004 
2.53008-005 
1,45008-012 
1.35008-005 
2.40008-009 
3.49008-004 
5.32006-010 
2.11008-005 

9.74006-002 

9.98008-002 
4.92008+000 

5.32008-010 
2.11008-005 

3.49008-004 
2.37008-006 
5.32006-010 
2.11OOe-005 
3.49006-004 

3.53008-004 

2.10008-005 

3,49006-004 

3.7800~-001 

9.62008-005 

2.49008-009 

2.45008+ooo 

5.33008-010 

2.53006-009 
1.93008-007 
3.23008-005 
7.81006-006 
6.82008-004 
5.30008-010 
7.60008-006 
5.30008-011 
3.80008-006 
3.9400e-004 
3.23008-005 
1.67008-005 

2.45008+000 
6.82008-004 

Ba/cms 
2.88978+001 
2.61968-004 
6,06808-001 
4.03308-002 
2.52346+001 

1.14708+000 
1.96848-005 

1.29138+001 

5.36508-008 
4.99506-001 
8.88008-005 
1.29136+001 

9.06508-005 

7.8070~-001 

9.36108-001 

1.96848-005 
7.80708-001 
1.29138+001 
3.60388+003 
1.39868+004 
3.69268+003 
1.82046+005 
3.55948+000 
1.96848-005 
7.80708-001 
9.21308-005 
1.2913e+001 

1.96848-005 

1.29138+001 
9.06508+004 
1.30616+001 

7.77008-001 
9.36lOe-005 

1.19516+000 

2,52348+001 
1.961ae-oo5 
2.81208-001 
1.96108-006 
3.25608-001 
1.45788+001 
1.19518+000 
6.1790e-001 
2.52348+001 
9.0650e+004 

8,76908-002 

7.80708-001 

1.97218-005 

7.14108-003 

2.88978-001 

Buildup 
The material referenc :e is : Source 

Integration Parameters 



Circumferential 
Y Direction (axial) 

30 
30 

Enerav 
w 
0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0 . 3  
0.4 
0 . 5  
0.6 
0.8 
1.0 
1 . 5  
2.0 
3.0 

TOTALS : 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0 . 2 
0.3 
0.4 
0.5 
0.6 
0 . 8  
1.0 
1 , 5  
2.0 
3 . 0  

Results - Dose P o i n t  # 1 - (12.25,16.5,0) in --- * 
blo B u . k i u Q  

4,6186+04 1.8936-129 5 e 0338-28 1.6248-130 

2,0938+08 9 12406-19 2.7026-18 9.1588-21 
6.7306+05 7.6706-11 4.2336-10 3.3928-13 
4.5668+05 5 I 9228-07 5 a 1688-06 1 I 5786-09 
2.9928+09 3.395e-01 3.7470+00 6 7438-04 
4.675e+06 2.9188-02 3.4178-01 4 I 6176-05 
6.096e+06 2.1046-01 2.2188+00 3.2198-04 
7.4946+04 1.4268-02 1 I 1236-01 2 I 3488-05 
1.375e+06 5.4516-01 3.5426+00 9.6218-04 
1.7306+06 1,5388+00 7.8528+00 2.9188-03 

8.8246+03 1.3966-61 1.6888-28 4.8358-63 

I. 0218+06 1.524e+00 6.6336+00 2.970e-03 
6.2408+04 1.3778-01 5 I) 3118-01 2 7028-04 
2.3448+07 7.0968+01 2.4858+02 1.3858-01 

2.2126+07 1.6228+02 4.4288+02 2.990e-01 

7.1098+05 1.6928+01 3.5006+01 2.6168-02 

8 I 8998+07 4.4336+02 l1345e+03 8.4328-01 

2.1736+07 3 *2026+02 7.3448+02 5.3878-01 

5.7698+04 2.6158+00 4,7578+00 3 I 5476-03 

3.3758+09 1.021~+03 2.8368+03 1.8578+00 

Results - Dose Point ## 2 - (47.25,16.5,0) in --- 
mR/hr 

4.6186+04 3.8738-130 3 7428-29 3.3228-131 
8.8248+03 2.227e-62 1.2558-29 7.7158-64 
2,0938+08 2.3278-19 6.8116-19 2.3068-21 
6.7306+05 1.8388-11 1.010e-10 8.129e-14 
4.5668+05 1.2538-07 1 I 079e-06 3.338e-10 
2.9928+09 6.4016-02 6.8576-01 1.2718-04 
4.6758+06 4.5398-03 4 I 9630-02 7.1838-06 
6.096e+06 2.8848-02 2.7556-01 4.413e-05 
7 4948+04 1.6808-O3 1.1680-02 2.7678-06 
1.3758+06 6.0548-02 3.4636-01 1.0698-04 
1.7308+06 1.6228-01 7 I 3256-01 3,0788-04 
1.0218+06 1.5646-01 6.0598-01 3.048844 
6.2408+04 1 I 3868-02 4.7888-02 2 7206-05 
2.3448+07 7.0358+00 2.2196+01 1.373e-02 
8,8996+07 4 I 291e.r-01 1.1838+02 8.1628-02 
2,2128+07 1.5418+01 3.8520+01 2.840e-02 
2.1736+07 2.9438+01 6.2658+01 4.9526-02 
7.109e+05 1. S23e+00 2.9498+00 2.3556-03 
5.7698+04 2.2958-01 3.9538-01 3.1148-04 

4 3178-29 

2.6788-20 
1.8728-12 
1.3778-08 

5.4078-04 

5.8488-30 

7.442e-03 

3 I 394e-03 

6.2528-03 

1.2926-02 
1 0428-03 

2.5598+00 
8.1628-01 
1 I 2368+00 
5.4138-02 

1 I 8496-04 

1.4898-02 

4.8518-01 

6.4530-03 

5.2038+00 

v 
mR/hr 

3.2098-30 
4.3488-31 
6,7508-21 
4.466e-13 
2.8758-09 
1.3628-03 

4.215e-04 
1,9246-05 

7 I 8548-05 

6.1128-04 
1 I 3908-03 
1.1810-03 
9.3996-05 
4.3316-02 

7.100e-02 

4.561e-03 

2.2518-01 

1 I 0546-01 

5.3638-04 

TOTALS : 3.3758+09 9.7038+01 2 4788+02 1.7698-01 4.5518-01 





Page : 2  
DOS File: NTRU55C3.MS5 
Run Date: March 13, 2002 
Run Time: 8:46:22 AM 
Duration: 00:01:30 

Pa-234 
Pa-234m 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-211 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
PU-241 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 
Rn-219 
Rn-220 
Rn-222 
Sr-90 
Tc-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
TI-207 
T1-208 
TI-209 
U-233 
U-234 
U-235 
U-236 
U-238 
Y-90 

curies 
6.10538-007 

1.37118-009 
1.73508-005 

3.82358-004 

2.98078-010 
1.18206-005 

1.41638-005 
8.1198e-013 
7.56488-006 
1.34236-009 

2.98078-010 
1.18208-005 
1.95296-004 
2.7546e+OOO 

1.18208-005 
1.3896e-009 
1.95298-004 
1.32598-006 
2.98078-010 
1.1820e-005 

1.36918+000 

1.95298-004 

1.95298-004 

2.98078-010 

1.95298-004 

1.97346-004 
2.98078-010 

1.4163e-009 
1.07926-007 

1.17538-005 

1.80698-005 
4,37858-006 

2.96016-010 

2.96018-011 

2.1996e-004 

3.82356-004 

4.25528-006 

4.93366-006 

1.80698-005 
9.33278-006 
3.8235e-004 
1.36918+000 

becauerels 
2.25908+004 
1.41476+007 
5.07328+001 
6.41948+005 
1.10296+001 
4.37348+005 
7.22568+006 
5,24058+005 
3.00438-002 
2.79906+005 
4.96676+001 
7.22566+006 
1.10298+001 
4.37348+005 
7.2256e+006 
1.01928+011 
1.1029e+O01 
4 . 3 7 3 4 ~ 0 0 5  
5.1416e+001 
7.22568+006 
4.90588+004 
1.10298+001 
4.37348+005 
7.22568+006 
5.0655e+OlO 
7.30178+006 
1.10296+001 
4.35068+005 
5.2405e+001 
3.99318+003 
6.68568+005 
la6201e+O05 
1.41476+007 
1,09538+001 
1.57448+005 
l.O953e+OOO 
1.82548+005 
8.13838+006 
6.68568+005 
3.45318+005 
1.41478+007 
5.06558+010 

Cm= 
2.97008-006 
1.86006-003 
6.67006-009 
8.44008-005 

5.75008-005 

6.89008-005 

3.68008-005 
6.53008-009 
9,50008-004 

5.75008-005 

1.45008-009 

9.50006-004 

3.95008-012 

1.45008-009 

9.50006-004 
1.34008+00i 

5.75006-005 

6,45006-006 

1.45008-009 

6.76006-009 
9.50006-004 

1.45008-009 
5.75008-005 
9.50008-004 

9.6000s-004 
1.45008-009 
5.72008-005 

6.6600e+000 

6.89008-009 
5.25008-007 
8.79008-005 
2.13008-005 
1.86006-003 
1.44008-009 
2.07006-005 
1.44006-010 

1.07008-003 
8.79008-005 

2.40006-005 

4.54008-005 

6.66008+000 
1.86008-003 

1.09898-001 

2.46796-004 

5.36509-005 

6.88208+001 

3.12288+000 

2.12756+000 
3.51508+001 
2.54938+000 

1.3616e+OOO 

3.51508+001 
5.36508-005 
2.12758+000 
3.51508+001 
4.95808+005 

2.12758+000 

3.51508+001 
2.38658-001 

2.12758+000 
3,51508+001 
2.46428+005 
3.55208+001 
5.36508-005 
2.11648+000 
2.54938-004 
1.94258-002 
3.25238+000 
7.88108-001 
6.88208+001 
5.3280e-005 

5.32808-006 

3.95906+001 
3.25238+000 
1.67988+000 
6'88208+001 
2.46428+005 

1.46158-007 

2.41618-004 

5.36508-005 

2.50128-004 

5.36508-005 

7.65908-001 

8.88008-001 

Buildup 
The material reference is : Source 

Integration Parameters 
Radial 
Circumferential 
Y Direction (axial) 

30 
30 
30 

Results - Dose Point # 1 - (12.25,16.5,0) in 



Page : 3  
M3S File: NTRU55C3.MS5 
Run Date: March 13, 2002 
Run Time: 8:46:22 AM 
Duration: 00:01:30 

Enerav 
w 
0.015 
0.02 
. O .  03 
0.04 
0.05 
0.06 
0.08 
0 . 1  
0.15 
0 . 2  
0.3 
0.4 
0.5 
0 . 6  
0.8 
1 . 0  
1.5 
2.0 
3.0 

1.2598+05 
2.4078+04 
4.0408+06 
9.3318+05 
1.3178+05 
2.3398+06 
1.9568+06 
1.2788+07 
1.7808+05 
3.7476+06 
4.7146+06 
2,7808+06 
1.6998+05 
6.3668+07 
2.4278+08 
6.0108+07 
5.9058+07 
1.9358+06 
1.5716+05 

- 
f.ln 
5.162e-129 
3.8078-61 
1.784e-20 
1.0638-10 
1,7088-07 
2.6536-04 
1,2218-02 
4.4128-01 

1.4858+00 
4.1928+00 
4.1498+00 
3.7488-01 
1.9278+02 
1.2098+03 
4.4078+02 
8.7006+02 
4.6058+01 
7.121e+OO 

3.3878-02 

1.3728-27 
4.604s-28 
5.2186-20 
5,8698-10 
1.4918-06 
2.928s-03 
1.4298-01 
4 6518+00 

9,65le+OO 
2.1408+01 
I. 805e+01 
1.4466+00 
6.7498+02 
3.669e+03 
1*203s+03 
1.9956+03 
9.5286+01 
1.296e+01 

2.6678-01 

mww=iwa 
mR/hr 

No J % L U U g  
4.428e-130 
1.3198-62 

4,7038-13 
1.7688-22 

4.5518-10 
5.2706-07 
I. 9328-05 

5.5778-05 
2.6218-03 

8.0856-03 

6.7508-04 

7.9520-03 

7.3570-04 
3.7618-01 
2.300e+00 
8.1238-01 
1. 4648+00 
7.1218-02 
9.6618-03 

TOTALS: 4.6158+08 2.7768+03 7 I 7068+03 5.0538+00 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0 . 2  
0.3 
0.4 
0.5 
0 , 6  
0.8 
1 . 0  
1.5 
2 . 0  
3.0 

Results - Dose Point # 2 - f47.25.16.5.0) in 
1v1 ty --- . I  

mR/hr 2 /  aQbu&%= MeV/clm. set; 
0 R W  No J%uul@ 

1.2598+05 1.0568-129 1.0208-28 9.060e-131 
2.4078+04 6.0748-62 3.4230-29 2,1048-63 

9.3318+05 2.5496-11 1.400e-10 l.I2?8-13 

2.3396+06 5.0038-05 5 3598-04 9,9378-08 
1 9568+06 1.8998-03 2.0768-02 3.0058-06 
lI278e+O7 6.0488-02 5.7768-01 9.2528-0s 

3.7478+06 1,6498-01 9 I 4358-01 2,9118-04 
4.7148+06 4.422e-01 1.9968+00 8.3878-04 
2 I 7808+06 4.2588-01 1.6498+00 8.297e-04 
1.699e+05 3.7738-02 1.3046-01 7.4068-05 

2.4278+08 1.1708+02 3.2278+02 2.2268-01 

5.905e+07 7.9968+01 1.7028+02 1.3458-01 
1.9358+06 4.145e+00 8,0288+00 6 4098-03 
1.571e+05 6.252e-01 1.0776+00 8.482e-04 

4.0408+06 4.4938-21 I. 3158-20 4.4538-23 

1.3178+05 3.614e-08 3.1138-07 9.6278-11 

1.7808+05 3.9926-03 2,7758-02 6.5738-06 

6.3668+07 lI91Oe+01 6,0258+01 3,7298-02 

6.010e+07 4,187e+01 1.0478+02 7 I 7178-02 

TOTALS: 4.615e+08 2.639e+OZ 6.723e+02 4.810e-01 

w 
mWhr 

th BULLdllp 

1.5958-29 

2.5958-12 

1.17%-28 

5.1716-22 

3.971e-09 
5 I 8168-06 
2.2628-04 
7.1168-03 
4.3928-04 
1.7038-02 
4.0598-02 

2.8388-03 
1,3178+00 
6.9798+00 
2.2188+00 
3.3578+00 
1.4738-01 
1.7588-02 

3 5188-02 

1,4148+01 

ExDosure.Rate 
mR/hr 

th BullduD 
8,7528-30 
1.1868-30 
1.303e-22 
6.1938-13 
8.292e-10 
1.0658-06 
3.286e-05 
8.8378-04 
4.570e-05 

3.787e-03 
1,6658-03 

3,2148-03 
2.559e-04 
1.1768-01 
6.1398-01 
1.9296-01 
2.8648-01 
1 2418-02 
1.46l8-03 

1.2358+00 





Page : 2  
DOS File: TM55C3.MS5 
Run Date: March 13, 2002 
Run Time: 9:06:48 AM 
Duration: 00:01:36 

Np-239 
Pa-231 
Pa-233 
Pa-234 
Pa-234m 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-2 11 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
PU-238 
PU-239 
PU-240 
PU-241 
PU-242 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 
Rn-219 
Rn-220 
Rn-222 
Sr-90 
TC-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
T1-207 
T1-208 
T1-209 
U-233 
U-234 
U-235 
U-236 
U-238 
Y-90 

euries 
2.15848-003 
1.96328-008 
4.54306-005 
3.02188-006 
1.89128-003 
6.80428-009 
8.59268-005 
1.47398-009 
5.85868-005 

7.03038-005 
9.68216-004 

4,02918-012 
3.76188-005 
6,66036-009 

1.47398-009 
5.85868-005 
9.68218-004 
2.69298-001 

9.68216-004 

1.04848+000 

1.36298+001 

1.47398-009 
5.85866-005 

9.68218-004 

2.77518-001 

2.67248-004 

6.88648-009 

6.57810-006 
1.47398-009 
5.8586e-005 
9.68216-004 
6.80428+000 
9.78496-004 
1.47808-009 
5.8381s-005 
7.03038-009 
5.34478-007 
8,96278-005 
2.15848-005 
1.89128-003 

2.09688-005 
1.46988-009 

1.46778-010 

1.09168-003 
8,96278-005 

1,8912e-003 
6.80428+000 

2.44628-005 

4.62528-005 

hgcauerels 
7.9862e+007 
7.26378+002 
1.68098+006 
1.11818+005 
6.9975e+007 
2.51768+002 
3.17936+006 
5.4534~+001 
2.16778+006 
3.58248+007 
2.60128+006 

1.39198+006 
2.46436+002 
3,5824e+007 
5.45348+001 
2.16776+006 
3.58248+007 
9.3638e+009 
3.87908+010 
1.0268e+010 
5.04278+011 
9.8877e+006 
5.45348+001 
2.1677e+006 
2.54808+002 
3.58246+007 
2.4339@+005 
5.45348+001 
2,1677e+006 
3.58248+007 
2.51768+011 
3.6204e+007 
5.46878+001 
2.1601e+006 
2.60128+002 
1.97756+004 
3.31628+006 
7.98626+005 
6.9975~+007 
5.43828+001 
7.75808+005 
5.43068+000 
9.05118+005 
4.03878+007 
3.31628+006 
1.7113e+006 
6.99758+007 
2,51768+011 

1.49088-001 

1.OSOOe-002 
9.55006-008 
2.2100e-004 
1.47008-005 
3.20008-003 
3.31008-008 
4.18006-004 
7.17008-009 
2.8500s-004 
4.71008-003 
3.42008-004 

1.83006-004 
3.24008-008 
4.71008-003 

1,96008-011 

7,17008-009 
2.85006-004 
4.71008-003 
1.310Oe+OOO 
5,10008+000 
1.35008+000 
6.63008+001 
1.30008-003 
7.17008-009 
2.85006-004 
3.3500e-008 
4.71008-003 

7.17006-009 
3,20008-005 

2.85006-004 
4.7100e-003 
3.31008+001 
4.76006-003 
7.19006-009 
2.84008-004 
3.42008-008 
2.60008-006 

1.05008-004 
9.20008-003 
7.15006-009 

4.36008-004 

1.02008-004 
7.14008-010 
1.19008-004 
5.3100e-003 
4.36008-004 
2.2500e-004 
9.20008-003 
3.31006+001 

Bui ldup 
The material reference is : Source 

Integration Parameters 

Ba/cms 
3.88506+002 
3.53358-003 
8.17706+000 

3.40408+002 
1.22478-003 
1.5466e+001 
2.65296-004 
1.05458+001 
1.74278+002 
1.26546+001 
7.25208-007 
6.77108+000 

1.74278+002 
2,65298-004 
1.0545e+001 
1,74278+002 
4.8470e+004 
1.88708+005 
4.9950e+004 
2.45318+006 
4.8100e+001 

1.05458+001 
1.23958-003 
1.74278+002 
1.18408+000 
2.65298-004 
1.05458+001 
1.74278+002 
1.22478+006 
1.76128+002 
2.66038-004 
1.05088+001 

5.43908-001 

1+19888-003 

2.65299-004 

1,26548-003 
9.62008-002 
1.61328+001 
3.88506+000 
3.40408+002 

3.77408+000 
2.64188-005 
4.40308+000 
1.96476+002 
1.61328+001 
8.32508+000 
3.40408+002 
1.22478+006 

2.64550-004 



Circumferential 
Y Direction (axial) 

30 
30 

0.015 
0.02 
0.03 
0.04 
0,05 
0.06 
0.08 
0.1 
0.15 
0.2 
0.3 
0.4 
0.5 
0.6 
0.8 
1.0 
1 . 5  
2.0 
3.0 

TOTALS : 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0.3 
0.4 
0 . 5  
0.6 
0.8 
1.0 
1 . 5  
2.0 
3 . 0  

TOTALS : 

Results - Dose Point # 1 - (31.115,45.72,0) cm --- 
0 R W  Hn ~~ 

ohotans/sec Itrlevf-m I niR/hr 

6.2268+05 1.7398-136 6 .  0408-27 1.4928-137 

2.8228+09 2 1696-19 2.3658-19 2 I 1509-21 

6.1738+06 3.9728-07 5.0448-07 1,0588-09 

1.1908+05 2,5656-64 1.8148-27 8,8868-66 

9.0568+06 3.8578-11 4. Sloe-11 1. ?06e-13 

4.0368+10 2.8366-01 3.8988-01 5.633s-04 
6 289e+07 3.6308-02 5.781e-02 5.7458-05 

1.0108+06 3,7348-02 8 I 5506-02 6.1498-05 
1.8528+07 1.6878+00 4.468e+00 2.978e-03 

1.3788+07 5.4606+00 1.603e+O1 1. U64e-02 
8.4128+05 4,9968-01 lI432e+O0 9 I 8068-04 
3.157e+08 2.5926+02 7.1808+02 5.0598-01 
1.2006+09 1,6356+03 4.2368+03 3.1118+00 
2.981e+08 6.0198+02 1.4638+03 1.1098+00 
2.9298+08 1,2008+03 2.6186+03 2.O188+00 
9.5946+06 6.3408+01 I. 296e+02 9.805e-02 

8.2036+07 3.5816-01 6.491e-01 5.4798-04 

2.3298+07 5,3188+00 la549e+01 l.OO96-02 

7.7438+05 9.5898+00 1.790e+01 1.301~+02 

Results - Dose Point # 2 - (120.015,45.72,0) cm --- 
0 €3- Dlo JuAkh42 

mR/hr a lS 4 2 u a u & =  l w ’ c m .  

6,2268+05 3.923e-137 4 a 4969-28 3,3658-138 
1.1908+05 4,0788-65 1.3506-28 1.4138-66 
2.8229+09 5.1278-20 5.5896-20 5.0818-22 

6.1738+06 8,4776-08 1.0758-07 2 I 2588-10 
9.0568+06 9,5588-12 1.1178-11 4.2278-14 

4.0368+10 5.3636-02 7.343e-02 1.0658-04 
6.2898+07 5,7118-03 8.9998-03 9 038e-06 
8.2036+07 4.985e-02 8.8538-02 7.6266-05 

1.852e+07 1.9138-01 4.7988-01 3.3768-04 

1.378e+07 5.7508-01 1.575e+00 1.120~-03 

1.0106+06 4,4858-03 9,8698-03 7.3856-06 

2.3298+07 5.7428-01 1.566e+00 1.O896-03 

8.4128+05 5,1728-02 1.3828-01 1.0156-O4 
3.1578+08 2.6486+01 6.8448+01 5.1698-02 
1.2008+09 1.6378+02 3.9698+02 3.1148-01 
2.9818+08 5.93Oe+OI 1.3608+02 1.0938-01 
2.9296+08 1.1508+02 2,3758+02 1.9348-01 
9.5948+06 5.9738+00 1.1618+01 9.2366-03 
7,7438+05 8,8578-01 1 I 584~+00 1.2028-03 

4.5518+10 3,7286+02 8.5608+02 6 I 7918-01 

v 
mWhr 

t h  Builduo 
5.1818-28 
6.2848-29 

1.9958-13 
1 3448-09 
7.7428-04 

2.3446-21 

9.1486-05 
9.9316-04 

7.8856-03 
2.9398-02 
3.124e-02 

1.4018+00 
8.0578+0O 
2.7088+00 
4.4058+00 
2.004e-01 

1.4088-04 

2.8108-03 

2.4298-02 

1.6878+01 

w 
mR/hr 

th 33- 

4.677e-30 
5.5398-22 
4.9416-14 

1.4598-04 

1.354e-04 

8.4686-04 

3.0688-03 

I. 336e-01 

2.507e-01 

3.8578-29 

2.8638-10 

1.4248-05 

1 a 6258-05 

2.9708-03 

2,7128-04 

7.5498-01 

3 9978-01 
1.7966-02 
2,1498-03 

1.5668+00 



x 

2 
a 

3 



Page : 2  
DOS File: TWSB25C3.MS5 
Run Date: March 13, 2002 
Run Time: 9:19:31 AM 
Duration: 00:01:28 

curies - s l / c m s  l%lL!aC 
Np-239 2.47698-003 9.16468+007 7.81008-004 2.88978+001 
Pa-231 2.24548-008 8,30808+002 7.08008-009 2.61968-004 
Pa-233 5.20126-005 1.92458+006 1.64006-005 6.06806-001 
Pa-234 3,45698-006 1.2791e+OO5 1.09008-006 4.03308-002 
Pa-234m 2,16308-003 8.00298+007 6.82008-004 2.52348+001 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-211 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
PU-238 
PU-239 
PU-240 
PU-241 
PU-242 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 

Rn-220 
Rn-222 
Sr-90 

Rn-219 

TC-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
T1-207 
Tl-208 
TI-209 
u-233 
U-234 
U-235 
U-236 
U-238 
Y-90 

7.77018-009 
9.83168-005 
1.68728-009 
6.69188-005 

8.02398-005 

4.28158-005 
7.61168-009 
1.10688-003 

6.69188-005 

3.0890e-001 
1.19888+000 
3.16518-001 
1.56048+001 
3.05108-004 
1.68728-009 
6.69188-005 
7,89708-009 
1.10688-003 
7.51646-006 
1.68726-009 
6.69186-005 

7.7701e+000 
1.11958-003 

1.10686-003 

4.59870-012 

1.68728-009 

1.10686-003 

1.10688-003 

1.69048-009 
6.66018-005 
8.02398-009 
6.12106-007 

2.47698-005 
2.16308-003 
1.68098-009 

1.68098-010 
2.79098-005 
1.24968-003 

1.02448-004 

2.41038-005 

1.02448-004 
5.29648-005 
2.16308-003 
7.77018+000 

2.87508+002 
3.63776+006 
6.24288+001 
2.47608+006 
4.0953e+007 
2.96888+006 

1.58428+006 
2.81638+002 
4.09538+007 
6.24280+001 
2.47608+006 
4.09538+007 
1.1429e+OlO 
4.43568+010 
1.1711e+OlO 
5.77348+011 
1,12898+007 
6.24288+001 
2.47608+006 
2.92198+002 
4.0953~+007 
2.78118+005 
6.24288+001 
2.47608+006 
4.09536+007 
2.87508+011 
4.14238+007 
6.25458+001 
2.46426+006 
2,96886+002 
2.26488+004 
3.79026+006 
9.16466+005 
8.0029~+007 
6.21938+001 
8.91828+005 
6.21938+000 
1.03268+006 
4.62346+007 
3.79028+006 
1.95978+006 
8.00296+007 
2.87506+011 

1,70158-001 

2.45OOe-009 
3.10006-005 
5.32008-010 
2.11008-005 
3.49008-004 
2.53006-005 
1.45008-012 
1.35006-005 
2.40008-009 
3.4900e-004 
5.32008-010 
2.11008-005 
3,49008-004 
9.74008-002 
3.78006-001 
9.98008-002 
4.92008+000 
9.62008-005 
5.32006-010 
2.11008-005 
2.49008-009 
3.49006-004 
2.37006-006 
5.32008-010 

3.49008-004 
2.45006+000 
3.53008-004 

2.11OOe-005 

5.33006-010 
2.10008-005 
2.53006-009 
1.93008-007 

7.81008-006 
3.23008-005 

6.82008-004 
5.30008-010 
7.6000e-006 
5.30006-011 
8.80008-006 
3.94008-004 

1.67008-005 
6.82008-004 

3.2300e-005 

2.45008+000 

Buildup 
The material reference is : Source 

Integration Parameters 

9.06508-005 
1.147Oe+OOO 

7.80706-001 
1.2913e+001 
9.36106-001 

1.96848-005 

5.36508-008 
4.99508-001 
8.88008-005 
1.29138+001 

7.80708-001 
1.2913e+001 
3.60388+003 
1.39868+004 
3.69268+003 
1.82048+005 
3,55948+000 
1.96848-005 
7.8070e-001 
9.21308-005 
1.29138+001 
8.76908-002 

7.80708-001 
1.29138+001 
9.06508+004 
1.30618+001 

1.96848-005 

1.96848-005 

1.97218-005 
7.77006-001 
9.36108-005 
7.14108-003 
1,19518+000 
2.88978-001 
2.52348+001 
1.96108-005 
2.81208-001 
1.96108-006 
3.25608-001 
1.45788+001 
181951e+000 
6.1790e-001 
2.52348+001 
9.06508+004 



Y Direction 
2 Direction 

3 0  
30 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0 . 3  
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3 . 0  

TOTALS : 

Enerav w 
0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0.3 
0.4 
0.5 
0.6 
0.8 
1 . 0  
1.5 
2.0 
3 . 0  

TOTALS : 

Results - Dose Point # 1 - (49. -- 
ohotons/sac 

7.1258+05 1.9428-131 1.5866-27 
I. 3618+05 4.8308-62 5.3200-28 
3,2298+09 1.3528-18 3 I 9569-18 
1.0388+07 9,4968-11 5.2018-10 
7 0446+06 6.581e-07 5 + 7158-06 
4.617e+10 3.7408-01 4.138e+00 
7.2128+07 3.2758-02 3.8638-01 
9.4048+07 2.3938-01 2.550e+00 
1.1568+06 1 6538-02 1.3298-01 
2.1228+07 6.3868-01 4 26Oe+00 
2.6698+07 1,8228+00 9.6058+00 
1.5768+07 1.8186+00 8.201e+00 
9 I 6278+05 1.6518-01 6,6228-01 
3.6168+08 8.5558+01 3.1236+02 
1 . 3 7 3 8 + 0 9  5.394@+02 1,7146+03 
3.4138+08 1.9918+02 5.7138+02 
3.3538+08 4.0128+02 9 I 757e+02 
1.0978+07 2.16Oe+Ol 4.770e+01 
8.9008+05 3+4458+OO 6 7458+00 

25,24,42) in v 
xuIuK 

1.6658-132 
1.673e-63 

4.2006-13 
1.3408-20 

1.7530-09 
7.4298-04 
5.1838-05 
3.661s-04 

1. L27e-03 
3 4566-03 
3.542e-03 

1.67Oe-01 
l1O26e+O0 

6.?51e-01 

4.6738-03 

2 I 7228-05 

3,2418-04 

3.6708-01 

3,3406-02 

5.2078+10 1.2556+03 3.6578+03 2.2836+00 

Results - Dose Point # 2 - (84. -- 
nhotons/sec 

7.1256+05 6.0278-130 3.3708-28 
1.3618+05 8.61Oa-62 1.1316-28 
3.229e+09 1.0038-18 2.9378-18 
1.0386+07 8.3618-11 4.6066-10 

4.6176+10 3.315e-01 3 593e+OO 

9.4048+07 1.5416-01 1.4528+00 

2.1228+07 3.0906-01 1.7028+00 
2.6698+07 8,1578-01 3.5548+00 
lI576s+O7 7.8028-01 2.927e+OO 
9.6278+05 6.8758-02 2.3108-01 
3.6168+08 3,476@+01 1.070e+O2 
1.3730+09 2.1088+02 5.7138+02 
3.4138+08 7.5436+01 1.8646+02 
3.3538+08 1,4358+02 3 a 0578+02 
1.0978+07 7.4348+00 l1454e+01 
8 I 9000+05 1.1296+00 l1987e+00 

7.0440+06 6.1458-07 5.3378-06 

7 2128+07 2.4398-02 2 I 6740-01 

1.1568+06 8.7198-03 5.8578-02 

25,24.42) in v 
mR/hr 

5.1690-131 
2.9828-63 
9.9438-21 

1.637e-09 
6.5856-04 

1.4368-05 

1.547e-03 
1.5208-03 

3.6986-13 

3 I 8608-05 
2.3580-04 

5.4546-04 

1 I 3498-04 
6.7858-02 
4,0108-01 
1.3908-01 

1.150s-02 
1,5328-03 

2 I 4158-01 

5.2078+10 4.7568+02 1.2018+03 8.6718-01 

v 
mR/hr 

1 I 3606-28 
1.8438-29 
3.9218-20 
2.300e-12 
1.5228-08 
8.2188-03 
6.1148-04 

2 1888-04 

1,8228-02 

1.3006-03 
6.0958-01 
3.2598+00 
1.0536+00 
1,6428+00 
7.3778-02 
9.1518-03 

3.9028-03 

7.5188-03 

1.5986-02 

6.7028+00 - 
mR/hr 

t h  Bulldun 
2.8918-29 

2.9108-20 
2.0378-12 
1.422e-08 
7,1366-03 

3.9168-30 

4.2318-04 
2.2218-03 
9.6458-05 
3.004e-03 

5.7046-03 
4.535e-04 
2.089e-01 
1.0878+00 

5.1438-01 

6.7418-03 

3.4358-01 

2.2488-02 
2.6968-03 

2.2048+00 



t 



Page : 2  
DOS File: NTRU25C3.MS5 
Run Date: March 13, 2002 
Run Time: 9:24:48 AM 
Duration: 00:01:28 

hluclLdEi 
Pa-234 
Pa-234m 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-211 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
PU-241 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 
Rn-219 
Rn-220 
Rn-222 
Sr-90 
TC-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
T1-207 
TI-208 
TI-209 
U-233 
U-234 
U-235 
U-236 
U-238 
Y-90 

curies 
9.41938-006 
5.89908-003 
2.11548-008 
2.67676-004 
4.59878-009 
1.82368-004 
3.01296-003 

1.25276-011 
1,16718-004 
2.07108-008 
3,01298-003 

2.18528-004 

4.59876-009 
1.82368-004 

4.24988+001 
3.01298-003 

4.59878-009 
1.82368-004 
2.14398-008 

2.04568-005 
4.59878-009 

3.01298-003 

3.01298-003 

1.82366-004 

2.11226+001 
3.04466-003 
4.59878-009 
1.81418-004 
2.18528-008 
1.66508-006 
2.78776-004 
6.75530-005 
5.89908-003 
4.56698-009 
6.56508-005 
4.56698-010 
7.61168-005 
3.3935~-003 
2.78776-004 
1.43998-004 
5.89908-003 
2.11228+001 

bsr=auerels 
3.48518+005 
2.18268+008 
?.82698+002 
9.90396+006 
1.70158+002 
6.74738+006 
1.1148e+008 
8.08518+006 
4.63518-001 
4.31838+006 
7.66268+002 
1.11488+008 

6.74738+006 
1.11488+008 
1.57248+012 
1.70158+002 
6,7473e+006 
7.93258+002 
1.11488+008 
7.56888+005 
1.70158+002 
6.7473~+006 
1.11486+008 
7.8152e+Oll 
1.12658+008 
1.7015e+002 
6.71218+006 
8.08518+002 
6.16068+004 
1.03156+007 
2.4994e+006 
2.18268+008 
1.68986+002 
2.42908+006 
1.68986+001 
2.81638+006 
1.25566+008 
1.03158+007 
5,32756+006 
2.18266+008 
7.81528+011 

1.70158+002 

Cm= 
2.97008-006 
1.86008-003 
6.67008-009 
8.44008-005 
1.45008-009 
5.75008-005 
9.50006-004 
6.89008-005 
3.95008-012 
3.68008-005 

9.50008-004 
1.45008-009 

9.50008-004 

1.45006-009 
5.75008-005 
6.76008-009 
9.50008-004 
6.4500e-006 
1.45008-009 
5.75008-005 
9,50006-004 
6.66OOe+OOO 
9.60006-004 
1.4500e-009 

6.53008-009 

5,75006-005 

1.34008+001 

5.72008-005 
6.89008-009 
5.25008-007 
8.79006-005 
2.13008-005 
1.86008-003 
1.44006-009 
2.07OOe-005 
1.44006-010 

1,07008-003 
2.4000%-005 

8.79008-005 
4.54008-005 
1.86006-003 
6.66008+000 

Buildup 
The material reference is : Source 

Integration Parameters 
X Direction 30 
Y Direction 30 
Z Direction 30 

Bal’cm” 
1.09896-001 
6.88208+001 

3.12286+000 
5.36506-005 
2.12758+000 
3.51508+001 
2.54938+000 

1.36168+000 
2.41618-004 
3.51508+001 
5.36508-005 
2.12758+000 
3.51506+001 
4.95808+005 

2.12758+000 

3.51508+001 

2.46796-004 

1.46158-007 

5.36508-005 

2.50128-004 

2.38658-001 
5.36508-005 
2.12756+000 
3.51508+001 
2.46428+005 
3~55208+001 

2.11648+000 
5.36508-005 

2.54938-004 
1.94258-002 

7,88108-001 

5.32808-005 

5.32808-006 

3.25238+000 

6.88208+001 

7.65906-001 

8.88006-001 
3.95908+001 
3.25238+000 
1.67988+000 
6.88208+001 
2.46428+005 

Results - Dose Point ## 1 - (49.25,24,42) in 



Page : 3  
DOS File: NTRU25C3.MS5 
Run Date: March 13, 2002 
Run Time: 9:24:48 AM 
Duration: 00:01:28 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0.3 
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3.0 

I. 9438+06 
3.7138+05 
6.2338+07 
1.4408+07 
2.0328+06 
3.6088+07 
3.0178+07 
1.9728+08 
2.7466+06 
5.7818+07 
7.2738+07 
4.2898+07 
2.6218+06 
9.8216+08 
3.7446+09 
9 I 2728+08 
9.1118+08 
2 I 985e+07 
2.424e+06 

5.2956-131 
1,3176-61 
2.6108-20 
1.3178-10 

2.9236-04 
1.3708-02 

3.9276-02 
1 7408+00 
4.9658+00 
4 9498+00 
4.4968-01 
2.3238+02 
1.4718+03 
5.4098+02 
1.09Oe+03 
5.8796+Ol 
9.3828+00 

1.8986-07 

5.0178-01 

4.3258-27 

7.6380-20 
7 e 2128-10 

1.4518-27 

1.6486-06 

1.6166-01 
5.3488+00 
3.1568-01 
1.1618401 
2.6188+01 

1.8036+00 
8.4808+02 
4.6738+03 
1 I 5520+03 
2.651e+03 
la298e+02 
1.8378+01 

3 I 2340-03 

2 I 2328+01 

Ea=uuwa 
IBiUK 

4.5428-132 
4.5638-63 
2.586e-22 

5,8068-07 

7 e 6768-04 

5.8238-13 
5.0578-10 

2.1688-05 

6.4668-05 
3,0718-03 
9.418e-03 
9,6438-03 
8.8256-04 
4 5346-01 
2 . 7 9 8 ~ 0 0  

1.8346+00 
9,0916-02 

9 970t+-01 

1.273~-02 

TOTALS: 7.1208+09 3 I 4158+03 9.941e.tO3 6.2108+00 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0 . 3  
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3.0 

Results - Dose Point # 2 - (84, -- - MeV' 
1.9436+06 1.6448-129 9.1910-28 
3.7138+05 2.3488-61 3.0836-28 
6.2330+07 1.9378-20 5.67Oe-20 
1 4408+07 1.1596-10 6.3868-10 
2.0328+06 1.7728-07 1.5408-06 
3.6088+07 2 I 5918-04 2 8088-03 
3.0178+07 I. 0208-02 1 * 1198-01 
1.9728+08 3.2318-01 3.0448+00 
2.7468+06 2.0718-02 I. 391s-01 
5 I 781e+07 8 I 4208-01 4 I 6378+00 
7.2738+07 2.2238+00 9.6850+00 
4.2898+07 2.1246+00 7.9698+00 
2.6216+06 1.872e-01 6.289e-01 
9.8218+08 9.4396+01 2.9066+02 
3.7448+09 5.7490+02 1.5586+03 
9.2728+08 2.0498+02 5.0648+02 
9.1118+08 3.9008+02 8.3058+02 
2.9858+07 2 I 024e.r-01 3.9578+01 
2.4248+06 3.0768+00 5.4126+00 

25.24.42) in 
ExDosure_Rate 

mR/hr 

1.4108-130 
8.1348-63 
1.920e-22 
5,1276-13 
4.7228-10 
5.1478-07 
1.6158-05 
4 I 9448-04 

1 I 4868-03 

4.1380-03 
3.6748-04 
1.8428-01 

3.41Oe-05 

4.2178-03 

l.O946+00 
3 $7788-01 
6.562e-01 
3.1298-02 
4.1738-03 

v 
mR/hr 

3.7108-28 
5.0268-29 
7.5708-22 
3.1898-12 
4.391e-09 
6 4236-06 
2.5588-04 
8.1818-03 
5.1978-04 
2.0488-02 

4.3500-02 

t h  BuilduD 

4.9666-02 

3.5398-03 
1.6558+00 
8.8896+00 
2.8618+00 
4.4608+00 

2.4928-02 

1.8228+01 

2.0088-01 - 
mR/hr 

th B W  

1.0686-29 
5.6198-22 

4.1018-09 

1.7706-04 
4.6576-03 

7.8848-29 

2.8246-12 

5.5780-06 

2.2918-04 
8.1848-03 
I. 837e-02 
1,5538-02 

5.6728-01 
2.9648+00 

1.3978+00 
6.119e-02 
7.3438-03 

1.2358-03 

9.3346-01 

TOTALS: 7.120e+09 1.2938+03 3.257e+03 2.3586+00 5.979e+00 



c E 



Page : 2  
DOS File: TPSWC310.MS5 
Run Date: March 13, 2002 
Run Time: 9:41:37 AM 
Duration: 00:02:30 

C1-36 
Cm-244 
CO-60 
CS-137 
Fr-221 
Fr-223 
1-129 
Nb-94 
Ni-59 
Np-237 
Np-239 
Pa-231 
Pa-233 
Pa-234 
Pa-234m 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-211 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
PU-238 
PU-239 
PU-240 
PU-241 
PU-242 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 

Rn-220 
Rn-222 
Sr-90 

RII-219 

TC-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
TI-207 
T1-208 
T1-209 
U-233 

cluries 
2.27318-005 
9.55628-001 

1.19808-002 
8.60768-009 

9.80218-003 

2,69478-011 
3,23588-006 

3.07418-002 
5.76188-005 
2.74398-003 
2.48748-008 
5.76188-005 

2.39618-003 
8,60768-009 

2.0483s-002 

3.82958-006 

1.08918-004 
1.86918-009 
7.41318-005 
1.22618-003 
8.88878-005 
5.09438-012 
4.74308-005 

1.22618-003 
1.86916-009 
7.41318-005 

8.43198-009 

1.22618-003 
3.42208-001 
1.32808+000 

1.72858+001 
3.50636-001 

3,37988-004 
1.86918-009 
7.41318-005 
8.74818-009 
1.22618-003 
8.32658-006 
1.86918-009 

1.2261e-003 
8.60768+000 
1.24028-003 
1.87268-009 
7.37798-005 
8,88878-009 
6.78078-007 

2.74396-005 

1.86218-009 

7.41318-005 

1.13486-004 

2.33618-003 

2.67018-005 
1.86216-010 
3.09178-005 

becauerels 
8.41058+005 
3.53588+010 
3.62688+008 
4.43278+008 
3.1848e+002 
9.97048-001 
1.19728+005 
7.57858+008 
1.13748+009 
2.13198+006 
1.01528+008 
9.20348+002 
2.1319e+006 
1.41698+005 
8.86558+007 
3.18488+002 
4.02988+006 
6,9156e+001 
2.74288+006 
4.53678+007 
3.28888+006 

1.75498+006 
3.11988+002 
4.53678+007 
6.91568+001 
2.74288+006 
4.53678+007 
1.26618+010 
4.91378+010 
1.2973e+010 
6.39566+011 
1.25058+007 
6.91568+001 
2.74288+006 
3.23688+002 
4.53678+007 
3.08088+005 
6.91568+001 
2.74288+006 
4.53678+007 
3.18488+011 
4.58878+007 
6.92868+001 
2.72988+006 
3.28888+002 
2.5088e+004 
4.19878+006 
1.01528+006 
8.86558+007 
6.88968+001 
9.87946+005 
6.88968+000 
1.14398+006 

1.88498-001 

cm 
6.47008-006 
2.72008-001 
2.79008-003 
3.41008-003 

7,67008-012 
2.45008-009 

9.21008-007 
5.83008-003 
8.75008-003 
1.64008-005 
7.8100s-004 
7.08008-009 
1.64008-005 
1.09008-006 
6.82008-004 
2.45008-009 
3.10008-005 
5.32008-010 
2.11006-005 
3.49008-004 
2.53008-005 
1.45008-012 
1.35008-005 
2.40006-009 
3.49008-004 
5.32008-010 
2.11008-005 

9.74008-002 
3.49008-004 

3.78006-001 
9.98006-002 

9.62008-005 
4.32006+000 

5.32006-010 
2.1100e-005 
2.49006-009 
3.49006-004 
2.37008-006 
5.3200e-010 
2.11008-005 
3.49008-004 
2.45008+000 
3.53008-004 

2.10008-005 

1,93006-007 

5.33008-010 

2,53008-009 

3,23008-005 
7.81008-006 
6.82008-004 
5.3000~-010 
7.60008-006 
5.30006-011 
8,80008-006 

Ba/cms 
i.o064e+oo4 
2.39398-001 

1.03238+002 
1.26178+002 
9.06508-005 
2.83798-007 
3.40778-002 
2.15718+002 
3.2375e+002 
6.06808-001 
2.88978+001 
2.61968-004 
6.06808-001 
4.03308-002 
2.52348+001 

1.1470e+000 

7.80708-001 
1.29138+001 
9.36108-001 
5.36508-008 

9.06508-005 

1.96848-005 

4.93508-001 
8.88008-005 
1.29138+001 
1.96848-005 
7.80708-001 
1.29136+001 
3.60388+003 
1.39868+004 
3.69268+003 
1.82048+005 
3.55948+000 
1.96846-005 
7.80708-001 
9.21308-005 
1.29138+001 
8.76908-002 
1.96846-005 
7.80708-001 
1.29138+001 
9.0650e+004 
1.30618+001 
1.97218-005 

9.36106-005 
7.14108-003 
1.19516+000 
2.8897e-001 
2.52348+001 

2.8120e-001 
1.96108-006 

7.77008-001 

1.96100-005 

3.25608-001 



Page : 3  
DOS File: TPSWC31O.MS5 
Run Date: March 13, 2002 
Run Time: 9:41:37 AM 
Duration: 00:02:30 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0 . 0 8  
0.1 
0.15 
0.2 
0 . 3  
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3.0 

Ba/ems pm 5 curiss becauereis 
U-234 1.38428-003 5.12178+007 3.94008-004 1.45788+001 
U-235 1.1348e-004 4.19878+006 3.23008-005 i.i95ie+ooo 
U-236 5.36728-005 2.17098+006 1.67008-005 6.1790e-001 
U-238 2.39610-003 8.86556+007 6.82008-004 2.5234e+001 
Y-90 8.60768+000 3.18488+011 2.45OOe+OOO 9.06506+004 

Integration Parameters 
Radial 30 
Circumferential 30 
Y Direction (axial] 30 

Results - Dose Point # 1 - 643,33,0) in --- $muisL=- S I  

0 R W  
mWhr 

7.8936+05 0 OOOe+OO 6.6648-28 0.000e+00 
1.5088+05 0. 0008+00 2,2358-28 0 .OOOe+OO 
3.5778+09 3.534s-118 1.4848-23 3.503e-120 
1.1508+07 1.1868-55 1 * 8106-25 5.2468-58 
7.8038+06 6.6208-32 6.6558-25 1.764e-34 
5.114e+10 2.6920-17 1.9058-15 5.3478-20 
7.9906+07 3.2498-11 3.4718-09 5.142e-14 
1 a 042e+08 9.7848-08 1.0946-05 1.4978-10 
1.281e+06 8.6268-07 6.9498-05 I .  420e-09 
2,3518+07 1.5538-04 9.2366-03 2.741s-07 
2.9568+07 1.6418-03 6.1278-02 3.113e-06 
1.7458+07 3 I 2939-03 3.6826-02 6.4158-06 
1.0668+06 4.8348-04 9,661e-03 9.4896-07 
4.006e+08 3,6096-01 5.7958+00 7 I 0446-04 
1.5218+09 3.9118+00 4.4838+01 7,4398-03 
3.7808+08 2,14Oe+OO 1.9148+01 3.9448-03 
3.7158+08 8.2338+00 4.8958+01 1.3858-02 
1.2158+07 6 I 4988-01 3.O4Ie+OO 1 * 0058-03 
9.8608+05 I. 592e-01 5,5928-01 2,1598-04 

ExDosureRate * 
th R W  

7.7438-30 

8.007s-28 

5.7166-29 

I. 4718-25 

1,7738-27 
3.7848-18 
5,493842 

1.1446-07 
1.6736-08 

1.63oe-05 
1,1628-04 

I. 896e-05 

8,5288-02 

8.236e-02 
4.7038-03 
7.587e-04 

1.6928-04 

1.1316-02 

3.5288-02 

TOTALS: 5.7688+10 1.5466+01 1.225e+02 2.717e-02 2.200e-01 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 

Results - Dose - 
7.8936+05 0 .  oooe+oo 
1.5088+05 0 a 0008+00 
3.5778+09 2,0618-118 
1.150e+07 6.7688-56 
7.8038+06 3.753e-32 
5.1148+10 1.5338-17 
7.9908+07 1,841e-fl 
1.0428+08 5.4826-08 

Point # 2 - (84.33.0) in -- 
mR/hr 

2.1388-28 0 .  oooe+oo 
7.1588-29 0. 0008+00 
4.7528-24 2.0438-120 
5.7988-26 2.9938-58 
2.131e-25 9.997e-35 
1.0858-15 3.0458-20 
1.9678-09 2,9148-14 
6.1048-06 8.3888-11 

v 
mR/hr 

th BullduD 
1.8308-29 
2.4808-30 

2.5640-28 
4.7108-26 

5.6776-28 
2.1568-18 
3.113e-12 
9.3398-09 



Page : 4  
DOS File: TPSWC3lO.MS5 
Run Date: March 13, 2002 
Run Time: 9:41:37 AM 
Duration: 00:02:30 

Enernv w 
0.15 
0.2 
0.3 
0.4 
0.5 
0 , 6  
0.8 
1.0 
1.5 
2 . 0  
3.0 

. .  
1v1 t v  

Dhotons/sec 
1.281e+06 
2.3518+07 
2.9568+07 
1.7458+07 
1.0668+06 
4,0068+08 
1.5218+09 
3,78O8+08 
3.7158+08 
1.2158+07 
9.8608+05 

4.6748-07 

8.4418-04 

2.3968-04 

1.8638+00 

3.6768+00 

6.6208-02 

8 I 2218-05 

1.6608-03 

1.7638-01 

9.9728-01 

2.8138-01 

3.6978-05 
4.751~-03 
3.0308-02 
4.1850-02 
4,5666-03 
2 I 693e+OO 
2.0288+01 
8,4618+00 
2.073e+01 
1 2518+00 
2.2168-01 

w 
mR/hf 

7.696e-10 
1 I 4518-07 

4. ?me-07 
3.441e-04 
3.543e-03 

6.1848-03 

8.981e-05 

1.6018-06 
3.2348-06 

1.8388-03 

4.3518-04 

v 
mR/hr 

6.0878-08 
8 3850-06 
5.7478-05 
8.1558-05 

5.2578-03 
8.9638-06 

3.857e-02 

3.488e-02 
1.5608-02 

1 I 9348-03 
3.0078-04 

TOTALS: 5.7686+10 7*062e+OO 5.371e+a1 1.244e-02 9.6698-02 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0 . 2  
0.3 
0 . 4  
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3.0 

Results - Dose Point # 3 - (168.33.0) in 
1v1 tu --- . .  

JbQm=a= mR/hr 
n B W  

7.8938+05 O.OOOe+OO 5.1848-29 O.OOOe+OO 
1.5088+05 0 . 0 0 0 e + 0 0  1.7398-29 O.OOOe+OO 
3.5778+09 9.402e-119 I. 1550-24 9.318e-121 

7.8038+06 1.7006-32 5.1788-26 4.5288-35 
1.1508+07 3 I 1648-56 1.4098-26 1.3998-58 

5,1148+10 6 I 5088-18 4 + 5910-16 1,2938-20 
7.9908+07 6.7626-12 7.108e-10 1.0708-l4 
1.0428+08 1.8118-08 1.9628-06 2.7718-11 
1.2818+06 1.3666-07 I. 039s-05 2.250e-I0 

2.956e+07 2.2658-04 7.8046-03 4.296e-07 

1.0668+06 6.2018-05 I. 1406-03 1.2178-07 

2.3518+07 2.2968-05 1.2720-03 4.0528-08 

1.7458+07 4 I 3588-04 1.0588-02 8.4928-07 

4,0068+08 4 I 5116-02 6 I 6668-01 8,8058-05 
1.5218+09 4.688e-01 4.9548+00 8.9168-04 
3.7808+08 2.4798-01 2,0498+00 4.5708-04 

1.2158+07 6.7878-02 2,9668-01 1.0496-04 
3.7158+08 8.9638-01 4.9528+00 1.5088-03 

9.8608+05 1.5798-02 5.2228-02 2.143e-05 

ExDosure.Rate 
mR/hr 

4.4478-30 
6.0240-31 
1.1448-26 
6 I 2298-29 
1.3798-28 
9 *1198-19 
1.1258-12 
3.0028-CJ9 
1.?118-O8 
2.2458-06 
1.480e-O5 
2.0618-05 
2.2388-06 
1,3018-03 
9.4248-03 

8.3326-03 

7.085e-05 

3.7780-03 

4.5878-04 

TOTALS: 5.7688+10 1.7436+0O 1,2998+01 3.O73e-03 2.340e-02 





Page : 2  
M3S File: TPMC310.MS5 
Run Date: March 13, 2002 
Run Time: 9:32:12 AM 
Duration: 00:02:40 

C1-36 
(31-244 
CO-60 
CS-137 
Fr-221 
Fr-223 
1-129 
Nb-94 
Ni-59 
Np-237 
Np-239 
Pa-231 
Pa-233 
Pa-234 
Pa-234m 
Pb-209 
Pb-210 
Pb-211 
Pb-212 
Pb-214 
Po-210 
Po-211 
Po-212 
PO-213 
PO-214 
PO-215 
PO-216 
PO-218 
PU-238 
PU-239 
PU-240 
PU-241 
PU-242 
Ra-223 
Ra-224 
Ra-225 
Ra-226 
Ra-228 
Rn-219 
Rn-220 

Sr-90 
Rn-222 

TC-99 
Th-227 
Th-228 
Th-229 
Th-230 
Th-231 
Th-232 
Th-234 
TI-207 
Tf-208 
T1-209 
U-233 

curies 
3.06718-004 

1.32108-001 

1.16298-007 

1,28946+001 

1.61616-001 

3.61876-010 
4.35658-005 
2.76158-001 
4.14578-001 
7.79958-004 
3.68908-002 
3.35528-007 
7.76448-004 
5.16468-005 
3.23228-002 

1.46866-003 
2.51908-008 

1.16298-007 

1.00138-003 
1.65488-002 
1.20158-003 
6.88618-011 
6.42938-004 
1.13838-007 

2.51908-008 
1.00138-003 

4.60248+000 
1.79188+001 
4.74308+000 
2.32938+002 

2.51908-008 

1,17708-007 
1.65488-002 
1.12438-004 
2.51908-008 
1.00138-003 
1.65488-002 
1.16298+002 
1.67238-002 
2.52618-008 

1.6548e-002 

1.65488-002 

4.56738-003 

1.00138-003 

9.97788-004 
1.20158-007 
9.13468-006 
1.53186-003 
3.6890e-004 
3.2322s-002 

3.58368-004 

4.18086-004 

2.51208-008 

2.50858-009 

becauerels 
1.13488+007 
4.77078+011 
4.88778+009 
5.9796#+009 
4.3027e+003 
1.33898+001 
1.6119e+006 
1.02178+010 
1.53398+010 
2.88586+007 
1.36498+009 
1.24148+004 
2.87288+007 
1.91098+006 
1.19598+009 
4.3027~+003 
5.4337e+007 
9.3204~+002 
3.70488+007 
6.12268+008 
4.4457~+007 
2.54788+000 
2.3789~+007 
4.21178+003 
6.12268+008 
9.3204#+002 
3.70488+007 
6.12268+008 
1.70296+011 
6.62968+011 
1.75498+011 
8.61858+012 
1.68998+008 
9.32048+002 
3.7048%+007 
4,35476+003 
6.12266+008 
4.15978+006 
9.32048+002 
3.70488+007 
6.12268+008 
4,30278+012 
6.18768+008 
3.34648+002 
3.69188+007 
4a44578+003 
3.37988+005 
5.66778+007 
1.36498+007 
1.19598+009 
9.29448+002 
1.32598+007 
9.2814~+001 
1.54696+007 

8.73008-005 
3.67008+000 
3.76006-002 
4.60008-002 

1.03008-010 
1.24008-005 

3.31008-008 

7,86008-002 
1.18008-001 
2.22008-004 
1.05006-002 

2.21008-004 
9.5500e-008 

1.47008-005 
9.2000e-003 

4.18008-004 
7.17008-009 

3,31000-008 

2.85006-004 
4.71006-003 
3.42008-004 
1.96006-011 
1.83008-004 
3,24006-008 
4.71006-003 
7,17006-009 
2.8500e-004 
4.71008-003 
1.31008+000 
5.10OOe+OOO 
1.35008+000 
6.63006+001 
1.3000e-003 
7.17006-009 
2.8500e-004 
3.35008-008 
4.71008-003 
3.20008-005 
7.17008-009 
2.85008-004 

3.31008+001 

7.19008-009 

3.42006-008 
2.60008-006 
4,36008-004 
1.05000-004 
9.20008-003 
7.1500e-009 

7.14006-010 
1.19008-004 

4.71006-003 

4.76008-003 

2.84008-004 

1.02008-004 

BCI/CmS 
3.23018+000 
1.35798+005 
1.39128+003 
1.7020#+003 
1.22476-003 
3.81108-006 
4.58808-001 
2.90828+003 
4.36606+003 
8.21408+000 
3.88506+002 

8.17708+000 
5.43906-001 
3.40408+002 
1.22478-003 
1.54668+001 

1.05458+001 
1.74276+002 
1.26546+001 

6.77108+000 

1.74278+002 

1.05456+001 
1.74278+002 
4.8470e+004 
1.88708+005 
4.99508+004 
2.45318+006 
4.810Oe+OOl 

1.05458+001 
1,23956-003 
1.74278+002 
1.18408+000 

1.05458+001 
1.74278+002 
1.22478+006 
1,76128+002 
2.66036-004 
1.05086+001 
1.26548-003 
9.62006-002 
1.61326+001 
3.88506+000 
3.40406+002 

3.77408~000 

4.40306+000 

3,53350-003 

2.65296-004 

7.25208-007 

1.19888-003 

2.65298-004 

2.65298-004 

2.65298-004 

2.64558-004 

2.64188-005 
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Page : 3  
DOS File: TPMC310.MS5 
Run Date: March 13, 2002 
Run Time: 9:32:12 AM 
Duration: 00:02:40 

curies heeauereLs cm s Ba/tcm” e 1.86568-002 6.90266+008 5.31008-003 1.96478+002 
U-235 1,53188-003 5.66778+007 4.3600e-004 1.61328+001 
U-236 7.90490-004 2.92488+007 2.2500e-004 8.32508+000 
U-238 3,23220-002 1.1959~+009 9.20008-003 3.40400+002 
Y-90 1.16298+002 4.30278+012 3.31008+001 1.22478+006 

Enerav 
w 
0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.1 
0.15 
0.2 
0.3 
0.4 
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3.0 

Bui ldup 
The material reference is : Source 

Integration Parameters 
Radial 30 
Circumferential 30 
Y Direction (axial) 30 

Results - Dose 
1v1 ty - . .  - 

lu064e+O7 0 .  oooe+oa 
2.0338+06 0. oooe+oo 
4.8238+10 1.0688-119 
1.5488+08 3.7018-56 
1.0558+08 4.130e-32 
6.8976+11 2.2298-17 
1.0758+09 4.0398-11 
1.4028+09 1.6658-07 
1.726e+07 2,2598-06 
3.1658+08 4 I 8048-04 
3.9808+08 5.6658-03 
2.3558+08 1,1766-02 
1.438e+O7 1.7488-03 
5 3968+09 1.3126+00 
2.050e+10 1.4318+01 
5.0958+09 7.8498+00 
5.0068+09 3.0196+01 
1.6408+08 2.3598+00 
1.3238+07 5.5458-01 

Point # 1 - (49.33.0) in 

mR/hr 
-- 
8. U5e-27 0 * 000e+00 
2 I 4078-27 O.OOOe+OO 
7.8418-23 1.0598-121 
3.8478-25 1.6378-58 
3.7508-25 1.1008-34 
3,7268-17 4.4288-20 
9.3088-11 6.3928-14 

1.2298-05 3.7198-09 
3.9228-03 8.4798-07 
6.0776-02 1.075e-05 

1.8488-02 3.430e-06 
1.2746+01 2,5608-03 
1.1628+02 2.722e-02 
5.4236+01 1.447e-02 
I. 5476+02 5.079e-02 
1.0078+01 3.6488-03 
1.867e+OO 7.5238-04 

5,173e-O7 2.5488-10 

1.3158-01 2.2928-O5 

v 
mR/hr 

8 I 3388-29 
7.7718-25 
1.7028-27 

7.4018-20 
1.4738-13 
7,9148-10 
2.0248-08 
6.9236-06 
1.1538-04 
2.5626-04 

2.4868-02 
2.2116-01 
9.9950-02 
2.6036-01 
1.5586-02 
2.5328-03 

6.8758-28 

9.9918-28 

3.6288-05 

m A L S :  7.7798+11 . 5.6596+01 3,50le+02 9.9488-02 6.2470-01 

0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0 . 0 8  
0.1 

Results - Dose Point # 2 - (84.33.0) in --- 
nhotonstsec mR/hr 

R W  
lIO64e+07 0,000€3+00 2.5678-27 O.O008+08 
2.033e+06 0 .  oooe+oo 7.7080-28 O.OOOe+OO 
4.8238+10 6.2026-120 2,5118-23 6.1476-122 
1.5488+08 2 I 1208-56 1.2328-25 9.3758-59 
1.0556+08 2.338s-32 1,2018-25 6 I 2296-35 
6.8978+11 1.2698-17 2,121e-17 2.5200-20 
1.0758+09 2.2906-11 5.2778-11 3.6246-14 
1.4028+09 9.3428-08 2 I 9008-07 1.4298-10 

v 
mR/hr 
B W  

2.2028-28 
2.6706-29 

5.4498-28 
3.1990-28 
4.2128-20 

2.489e-25 

3.3516-14 
4.4378-10 



Page : 4  
DOS File: TPMC310.MS5 
Run Date: March 13, 2002 
Run Time: 9:32:12 AM 
Duration: 00:02:40 

Enerav M a  
0.15 
0.2 
0.3 
0 . 4  
0.5 
0.6 
0.8 
1 , o  
1.5 
2.0 
3.0 

1.7266+07 
3.1658+08 
3.9808+08 
2.3558+08 
1.4388+07 
5.3968+09 
2.0508+10 
5.0958+09 
5.0068+09 
1.6408+08 
1.3238+07 

- 
/rm * 

1.2286-06 
R W  

2.5566-04 
2.9356-03 

8.7498-04 

6.9118+00 
3.717e+OO 
I. 3768+01 
1.0466+00 

5.9806-03 

6.4808-01 

2.3758-01 

6.6526-06 
2,0648-03 
3.0818-02 
6.4938-02 

6.0648+00 
5.3878+01 
2 461e+01 
6.7446+01 
4.2738+00 
7.6568-01 

8.9468-03 

v 
nrR/hr 

2.0226-09 
4. m e - 0 7  
5 I 5678-06 

1.717e-06 
1.2656-03 
1.3156-02 

2.3156-02 
1.6188-03 
3.2238-04 

1.1658-05 

6.8526-03 

TOTALS: 7.7798+11 2.6338+01 1,5718+02 4.637e-02 

Enerav w 
0.015 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0 , 1  
0.15 
0.2 
0.3 
0 , 4  
0.5 
0.6 
0.8 
1.0 
1.5 
2.0 
3.0 

Results - Dose Point # 3 - (168,33,0) in --- 
mR/hr 

1.0648+07 0. 0008+00 6.2368-28 0.0000+00 
2.0338+06 0. oooe+oo 1 I 8738-28 O , O O O e + O O  
4.823e+lO 2.8328-120 6.1016-24 2.8078-122 
I. 5488+08 9 I 9158-57 2.993~3-26 4 I 3858-59 
1.0558+08 1.060e-32 2.9180-26 2.825e-35 
6.897e+11 5,3986-18 9 0208-18 1.0728-20 
I .  075e+09 8.4396-12 1.9406-11 1 I 335e-14 

1.7268+07 3.6Ole-07 1.9258-06 5.929e-10 
3 1658+08 7.1526-05 5 I 6618-04 1.2628-07 

2.3558+08 1.5718-03 1,6566-02 3.061e-06 
1.4388+07 2-2648-04 2.2466-03 4.444e-07 

1.4028+09 3.0988-08 9,5728-08 4,7408-I1 

3.9808+08 7.8826-04 8.0566-03 1.4958-06 

5.3968+09 1.6576-01 I. 505e+OO 3.2348-04 
2.O508+10 1.736e+00 1.3166+01 3.3029-03 
5.0958+09 9 2178-01 5.9428+00 1.6998-03 
5.0066+09 3.3388+00 1.6008+01 5.6168-03 
1.640e+O8 2.5076-01 1.0048+00 3.8766-04 
1.3236+07 5.6116-02 1.780e-01 7.613e-05 

- 
mR/hr 

th R W  
1,0956-08 
3.6438-06 
5.8448-05 
1.2656-04 
1.756e-05 
1.1848-02 
1.0256-01 
4 5350-02 
1.1358-01 
6 I 6088-03 
1.0398-03 

2.8108-01 

v 
mR/hr 

th A- 
5.3499-29 
6,4878-30 
6.0468-26 
1.3248-28 
7.7738-29 
1 e 7928-20 
3.070e-14 
1.4648-10 
3.1718-09 
9 I 9928-07 
1.5288-05 

4.4088-06 
2,9378-03 
2.5028-02 

3 I 2278-05 

1.0958-02 
2.6926-02 
1.5520-03 
2.4158-04 

TOTALS: 7.7798+11 6.4716+00 3.781e+01 1.1418-02 6.7686-02 



Appendix C 

Injury and Fatality Risk Factors from Construction and 
Transportation Activities (Year 2 0 00) 

c-1 



c-2 



Table C-1 . Mechanical iniurv and fatalitv risk factors. 

Injury Risk Fatality Risk 
Average Factor Factor 
Annual Hours Total Total (Injuries/ (Fatalities/ 

Industry/Activity Employment WorkedNear Injuries Fatalities Person-Hour) Person-Hour) 

Construction 6,338,000 2080 493,000 1,154 3.74E - 05 8.75E - 08 

Transportation and 6,578,000 2080 447,000 957 3.27E - 05 6.99E - 08 
public utilities 

Total 7.01E - 05 1.57E - 07 

c-3 





Appendix D 

Exposure Duration Calculational Sheets 
and Assumptions for Each Alternative 
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